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Instructions to candidates 

1. The rules for the conduct of the Western Australian external examinations are detailed in the Year 12 Information Handbook 2020. Sitting this examination implies that you agree to abide by these rules.

2. Write your answers in this Question/Answer booklet preferably using a blue/black pen. Do not use erasable or gel pens.

3. Answer the questions according to the following instructions.

Section One: Answer all questions on the separate Multiple-choice answer sheet provided. For each question, shade the box to indicate your answer. Use only a blue or black pen to shade the boxes. Do not use erasable or gel pens. If you make a mistake, place a cross through that square, then shade your new answer. Do not erase or use correction fluid/tape. Marks will not be deducted for incorrect answers. No marks will be given if more than one answer is completed for any question.

Section Two: Write your answers in this Question/Answer booklet. Wherever possible, confine your answers to the line spaces provided.

Section Three: Consists of three questions. You must answer two questions. Tick the box next to the question you are answering. Write your answers in this Question/Answer booklet. 

4. You must be careful to confine your answers to the specific questions asked and to follow any instructions that are specific to a particular question. 

5. Supplementary pages for planning/continuing your answer to questions are provided at the end of this Question/Answer booklet. If you use these pages to continue an answer, indicate at the original answer where the answer is continued, i.e. give the page number.





	Section One: Multiple–choice
	30% (30 Marks)



This section has 30 questions. Answer all questions on the separate Multiple-choice answer sheet provided. For each question shade the box to indicate your answer. Use only a blue or black pen to shade the boxes. Do not use erasable or gel pens. If you make a mistake, place a cross through that square, then shade your new answer. Do not erase or use correction fluid/tape. Marks will not be deducted for incorrect answers. No marks will be given if more than one answer is completed for any question. 

Suggested working time: 40 minutes.
_____________________________________________________________________________

1. Which of the following statements about calcitonin is correct?

(a) It is secreted by the adrenal glands and causes calcium to be reabsorbed in the                 kidney.
(b) Is secreted by the thyroid gland and causes the release of calcium from the bones.
(c) Is secreted by the parathyroid glands and causes the inhibition of osteoclast                        activity.
(d) Is secreted by the thyroid gland and causes calcium to be reabsorbed by the                      bones.


2. Which line on the table below correctly shows the response of the parasympathetic nervous system on various parts of the body?

	
	Airways
	Urinary bladder
	Iris of the eye

	(a)
	Dilates bronchioles
	Constricts muscles
	Pupil constriction

	(b)
	Constricts bronchioles
	Constricts muscles
	Pupil constriction

	(c)
	Constricts bronchioles
	Relaxes muscles
	Pupil dilation

	(d)
	Dilates bronchioles
	Relaxes muscles
	Pupil dilation




3. Kurt was riding his motorcycle when he had an accident and fell off, hitting his head on the curb. He broke his ankle but recovered well, although he noticed some jerky movements in his hands and was unable to steadily hold a pen to write. Which part of the brain has most likely been affected to cause these symptoms?

(a) Cerebellum
(b) Cerebral cortex
(c) Medulla
(d) Corpus callosum




4. Which of the following statements is a correct statement about the afferent division of the peripheral nervous system?

(a) Its control is usually voluntary, carrying information to the CNS.
(b) There are two synapses in the efferent pathways and the neurotransmitter is acetylcholine.
(c) It carries impulses from the viscera and skin and muscles to the CNS
(d) It only carries impulses from skin and muscles to the CNS.


5. Which of the following physiological responses occur when body temperature is high?

(a) Vasodilation of arterioles in the skin and shivering.
(b) Vasodilation of arterioles in the skin and sweating.
(c) Vasoconstriction of arterioles in the skin and shivering.
(d) Vasoconstriction of arterioles in the skin and sweating.


Question 6 refers to the diagram below of a synapse.
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6. Which of the labels in the diagram represents the postsynaptic receptors?

(a) A
(b) B
(c) C
(d) D


7. Which of the following represents the most correct summary of what occurs at a synapse once the action potential arrives at the axonal terminal?

(a) Sodium ions flood into the synaptic knob causing neurotransmitter to diffuse across the synapse and cause another action potential.
(b) Potassium ions flood into the synaptic knob causing neurotransmitter to be released from vesicles and then diffuse across the synapse.
(c) Calcium ions flood into the synaptic knob causing neurotransmitter to be released from vesicles and diffuse across the synapse.
(d) Calcium ions flood into the synaptic knob causing neurotransmitter to diffuse across the synapse and cause depolarisation.



Question 8 refers to the diagram below.



8. Which of the following correctly states the name of the structures on the diagram?

(a) 3 is the sensory neuron, 6 is the motor neuron and 7 is the effector.
(b) 3 is the sensory neuron, 6 is the interneuron and 5 is the motor neuron.
(c) 5 is the sensory neuron, 6 is the interneuron and 3 is the motor neuron.
(d) 6 is the sensory neuron, 7 is the effector and 5 is the motor neuron.


9. An increase in carbon dioxide concentrations in the blood

(a) will lower pH and be detected by chemoreceptors in the medulla.
(b) will increase pH and be detected by chemoreceptors in the aortic bodies.
(c) will lower pH and be detected by chemoreceptors in the hypothalamus.
(d) will increase pH and be detected by chemoreceptors in the medulla.


10. Recombinant DNA is a product of a process that involves

(a) DNA being produced artificially by combining DNA from different species.
(b) DNA produced by combining different chromosomes from 2 or more species.
(c) DNA modified using the DNA from a different source.
(d) DNA modified in viruses allowing the production of synthetic vaccines.





11. Restriction enzymes are used in the process of recombinant DNA processes. These enzymes are used to

(a) cut pieces of DNA at specific recognition sites.
(b) limit activity of other enzymes in the cell.
(c) cut pieces of DNA at various recognition sites.
(d) join pieces of DNA at specific recognition sites.


12. The main limitation of carbon 14 dating is that

(a) it can only be used to date fossils over the age of 2 million years.
(b) it cannot be used to date fossils earlier than 10000 years old. 
(c) it can only date inorganic fossils in sedimentary rocks.
(d) it can only date organic substances less than 70 000 years old. 


Question 13 refers to the image below of the limb structure of several different vertebrates.



13. The image represents

(a) Homologous structures with similar functions.
(b) Vestigial organs with similar structures.
(c) Homologous structures with similar anatomy.
(d) Proof that humans are directly related to whales.





14. Natural active immunity refers to

(a) Antibodies being produced as a result of an infection.
(b) Antibiotics being used to treat an infection.
(c) Antibodies being injected via a vaccine.
(d) Antibodies being passed to a child via breast milk.


Questions 15 and 16 refer to the diagram below of a stimulus response model for the regulation of fluids in the body following a 2km run.


=A
B
C
D
STIMULUS




=RECEPTORS
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15. The boxes labelled A and C are

(a) A: increased osmotic pressure		C: anterior pituitary secreting ADH
(b) A: decreased osmotic pressure		C: posterior pituitary secreting ADH
(c) A: decreased osmotic pressure		C: anterior pituitary secreting ACTH
(d) A: increased osmotic pressure		C: posterior pituitary secreting ADH


16. Which of the following is a correct statement about the structure and response of D in the diagram above?

(a) D is the Loop of Henle and DCT both of which become more permeable to water.
(b) D is the DCT and collecting tubule both of which become more permeable to water.
(c) D is the Loop of Henle and DCT both of which become less permeable to sodium.
(d) D is the DCT and collecting tubule both of which become less permeable to water.





17. Fever should be allowed to occur for short periods of time because

(a) it helps to kill viruses. 
(b) it causes the denaturing of enzymes in bacteria.
(c) the heat causes chemical reactions to slow killing pathogens.
(d) the heat assists the person to feel better.


18. T lymphocytes

(a) mature in the bone marrow and are responsible for phagocytosis.
(b) develop into plasma cells and memory cells.
(c) form in bone marrow and mature in the thymus.
(d) form and develop into killer cells in the thymus. 


19. Jonathon was told that he was adopted and that his biological mother, Julie, lived close by. He wanted to find out if Julie was his biological mother, so he had DNA testing done on both himself and Julie.

Which of the following biotechnological techniques would have been used to compare their DNA?

(a) Gel electrophoresis
(b) Recombinant DNA
(c) Mitochondrial DNA
(d) Bioinformatics


20. When comparing Australopithecis africanus and Homo habilis, which of the following pairings is correct?

	
	Australopithecis africanus
	Homo habilis

	(a)
	Relatively large cranial capacity
	Relatively small cranial capacity

	(b)
	Diet was mainly meat based
	Vegetarian diet

	(c)
	Lived in trees as they were not totally bipedal
	Were completely land dwelling and were totally bipedal

	(d)
	Did not possess tools
	Made tools from stone used to cut bones open




21. A hominid that has a very large, robust jaw would suggest that it

(a) was likely to use sophisticated tools.
(b) mostly ate vegetation. 
(c) did not walk upright.
(d) also had a large cranial capacity. 




22. As primates have evolved there has been a relative increase in the

i.	amount of manual dexterity.
ii.	size of teeth.
iii.	cranial capacity.
iv.	amount of prognathism.
v. 	visual acuity.

	Which of the following statements is correct?

(a) All of the statements are correct.
(b) i, ii and iii are correct.
(c) i, iii and v are correct.
(d) ii, iii, and iv are correct.


Question 23 and 24 refers to the images below.

	1.
	2.
	3.
	4.

	
	
	[image: ]
	




23. The pictures of hominin skulls above in order from 1 to 4 are

(a) Paranthropus robustus, Gorilla gorilla, Homo sapiens, Homo erectus .
(b) Gorilla gorilla, Paranthropus robustus , Homo sapiens, Homo erectus.  
(c) Paranthropus robustus, Gorilla gorilla,Homo neanderthalensis, Homo erectus.
(d) Paranthropus robustus, Gorilla gorilla, Homo erectus, Homo sapiens.


24. Solutrean tool culture, involving pressure flaking to form laurel leaf points, was associated with skull

(a) 1
(b) 2
(c) 3
(d) 4


25. Fossilization of soft tissue is most likely to occur in

(a) the presence of bacteria. 
(b) peat bogs.
(c) volcanic ash.
(d) dry desert conditions.




26. Identify the type of mutation pictured below.


(a) Point mutation and inversion.
(b) Chromosomal mutation and inversion.
(c) Point mutation and translocation.
(d) Chromosomal mutation and translocation.


27. Blood sugar homeostasis must be maintained during times of stress and trauma. The hormones responsible for this and the physiological responses that result from their activity are

(a) Cortisol and adrenaline that cause gluconeogenesis and glycogenolysis.
(b) Glucagon and adrenaline that cause gluconeogenesis and glycogenesis.
(c) Cortisol and adrenaline that cause glyconeogenesis and glycogenesis.
(d) Insulin and adrenaline that cause gluconeogenesis and glycogenolysis.


28. A mutagen is

(a) a substance that causes mutations in embryos.
(b) a substance that contains a radioactive source.
(c) a substance that always results in mutations that are inherited.
(d) any substance capable of causing a mutation.





Questions 29 and 30 are based on the following investigation.

A group of scientists were investigating the effect of calcium intake on bone density in females aged 50 years or older.  They randomly selected 150 active women who had been diagnosed as starting to develop osteoporosis and placed them into two different groups.  Group One received 1000mg of calcium via a tablet every day following breakfast.  Group Two received 1600mg of calcium via a tablet every day following breakfast.  Individuals in the two groups were assessed for their average bone density prior to commencing the investigation and every two months thereafter for the 12 months of the investigation.

The results are as follows.

	Average bone density (%)

	Time (months)
	Group One
(1000mg tablet)
	Group Two
(1600mg in tablet)

	0
	67
	65

	2
	67
	76

	4
	67
	84

	6
	69
	92

	8
	71
	98

	10
	71
	105

	12
	73
	105




29. The mean and mode for group one is 

(a) Group one 69.29 and 67
(b) Group one 59.29 and 67
(c) Group one 69.29 and 71
(d) Group one 69.59 and 69


30. A reasonable conclusion for the investigation would be that the

(a) dose of calcium administered makes a difference to bone density in active women over the age of 50.
(b) 1600 mg dose of calcium administered significantly increases bone density in active women over the age of 50 compared with the dose of 1000 mg.
(c) dose of calcium administered makes no difference to bone density in active women over the age of 50.
(d) 1600 mg dose of calcium administered significantly decreases the risk of fractures in active women over the age of 50 compared with the dose of 1000 mg.








End of Section One



	Section Two: Short answer
	50% (100 Marks)



This section has seven questions. Answer all questions. Write your answers in the spaces provided.

Supplementary pages for planning/continuing your answer to questions are provided at the end of this Question/Answer booklet. If you use these pages to continue an answer, indicate at the original answer where the answer is continued, i.e. give the page number.

Suggested working time: 90 minutes.
_____________________________________________________________________________

	Question 31
	(20 marks)



COVID-19 is a very contagious viral illness that has caused a global pandemic and seen people all over the world “locked down” in isolation. It can present as a very mild flu-like disease but has the potential to cause serious, sometimes fatal, complications particularly in the elderly and people who are immunocompromised. Scientists are trying to develop an effective vaccine against this disease as the only other way to stop its spread is to prevent infection. 

(a) Compare two characteristics of bacteria and viruses.	(4 marks)
	
	
	
	
	

People were advised to sneeze and cough into their elbows, and not to touch their faces unless they had washed their hands thoroughly.
[bookmark: _Hlk47624901]
(b) Describe two modes of transmission of the virus that occurs from human to human and explain why these measures were so important to prevent the spread of the virus.
	(4 marks)
	
	
	
	
	
	




Some countries, such as Sweden, decided to let their population continue to behave in a normal manner, not insisting on isolation or closures of most venues as has occurred in Australia for example.

(c) [bookmark: _Hlk47625030]Explain the reason for the Swedish government’s decision in terms of immunity.
	(2 marks)
e	
	
	

[bookmark: _Hlk47625133]
(d) Name and describe the specific immune response that would protect most people in Sweden from suffering from the symptoms of COVID-19 if they were reinfected.
	(7 marks)
	
	
	
	
	
	
	
	
	
	
	
	


Once a vaccine has been developed to COVID-19, people throughout the world who are vaccinated should not suffer from the effects of the disease.

[bookmark: _Hlk47625220]
(e)  Describe three ethical issues that are associated with the development of vaccines.
	(3 marks)
	
	
	
	
	


	Question 32
	(7 marks)



Parts (a) and (b) refer to the image of hominin tools shown below.



(a) [bookmark: _Hlk47625354]State the name of the tool culture shown above.	(1 mark)
	
	


(b) [bookmark: _Hlk47625432]Describe two other characteristics of the lifestyle associated with the species that made this tool.	(2 marks)
	
	
	
	


The cultural period associated with Homo neanderthalensis and early Homo sapiens was characterized by mural art, such as the cave paintings found in caves in France, and a wide variety of more complex tools.
[bookmark: _Hlk47625464]
(c) Explain the importance to archaeologists of these finds when studying human evolution.	
	(4 marks)
	
	
	
	
	
	


	Question 33
	(15 marks)



Thyroxine is a water soluble hormone responsible for maintaining metabolic homeostasis in the body.

(a) [bookmark: _Hlk47625627]State the name of the gland that secretes thyroxine.	(1 mark)
	


(b) Describe the mode of action of hormones such as thyroxine.	(4 marks)
	
	
	
	
	
	
	
	

[bookmark: _Hlk47625781]
(c) State the name of the disease that results in too little thyroxine being secreted.	(1 mark)
	


(d) Use a steady state model to describe the response of the body to the disease identified in part (c).	(5 marks)
	
	
	
	
	
	
	
	
	
	
	


[bookmark: _Hlk47625902]
Question 33 (continued)

(e) Explain how the hypothalamus controls the release of Antidiuretic hormone.	(4 marks)
	
	
	
	
	
	
	





	Question 34
	(19 marks)



A drug company had developed an antiviral medication that had been tested for use against the Human Immunodeficiency Virus. 

They recruited 100 volunteers between the ages of 20-40 years who had early signs of developing HIV symptoms. The volunteers were randomly separated into two groups. Group A were given 20mg of the drug in tablet form 3 times a day for 100 days, and Group B were given 20mg of a placebo 3 times a day for 100 days. Their symptoms were monitored and each person had their viral load measured daily every 10 days, including the day before they had the drug administered.

The average viral load for each group is shown in the table below.

	Time (days)
	Group A Viral Load (1000s copies/mL of blood)
	Group B Viral Load (1000s copies/mL of blood)

	0
	10.20
	10.32

	10
	10.05
	10.43

	20
	9.75
	10.56

	30
	4.20
	10.63

	40
	4.15
	12.70

	50
	3.42
	14.50

	60
	3.15
	15.25

	70
	2.94
	17.55

	80
	2.35
	21.80

	90
	2.00
	34.85

	100
	1.96
	50.32




(a) [bookmark: _Hlk47625971]Suggest a hypothesis for this experiment.	(1 mark)
	
	


(b) Identify the dependent variable in the experiment.	(1 mark)
	
	





(c) Graph the results in the grid provided.	(6 marks)





	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	







A spare grid is provided at the end of this Question/Answer booklet. If you need to use it, cross out this attempt and clearly indicate that you have redrawn it on the spare page.






(d) Identify which of the groups is the control group, and explain why it is necessary to have a control group in an investigation such as this one.	(2 marks)
	
	
	
	



(e) Describe three variables that should have been controlled by the researchers. 	(3 marks)
	
	
	
	


(f) Suggest two ways that this experiment could have been made more reliable. 	(2 marks)
	
	
	


(g) Define the term “placebo” and explain the purpose of it.	(2 marks)
	
	
	


(h) State a suitable conclusion for this investigation. 	(2 marks)
	
	
	





	Question 35
	(16 marks)



Mutations are the ultimate source of variation introducing new alleles into populations. New alleles may be favourable or unfavorable to survival within the population.

(a) Explain the difference between somatic and germline mutations.	(2 marks)
	
	
	
	


Down syndrome is caused by a chromosomal mutation.

(b) Explain why chromosomal mutations have a greater effect on an individual compared with gene mutations.	(2 marks)
	
	
	
	


Cystic fibrosis is a life-threatening disease caused by a mutation to a gene that is inherited as a recessive allele. Researchers are investigating the use of gene therapy as treatment for cystic fibrosis.

(c) Describe how gene therapy works.	(2 marks)
	
	
	
	


(d) Explain why gene therapy could work successfully for a disease such as cystic fibrosis, but not for Down syndrome.	(2 marks)
	
	
	
	




Medical scientists can detect hereditary diseases such as cystic fibrosis using various biotechnological techniques. PCR can significantly reduce the time taken to detect these diseases and ensures that multiple specimens to not have to be collected from patients.

(e) State the function of PCR and provide one use for the process.	(2 marks)
	
	
	
	



(f) Describe the process of PCR.	(6 marks)
	
	
	
	
	
	
	
	
	





	Question 36
	(7 marks)



The phylogenetic tree below represents basic evolutionary information about the evolution of the Hominidae family.




(a) Using the phylogenetic tree, state which of these species are most closely related:
 H. habilis and H. ergaster or H. habilis and H. rudolfensis. Justify your answer.	(2 marks)
	
	
	
	



(b) Explain how non-functional DNA, such as endogenous retroviruses, could be used to develop this phylogenetic tree.	(2 marks)
	
	
	
	






Biochemical comparative protein studies can also provide evidence for evolution. Ubiquitous proteins such as cytochrome C, can be used for comparison of different species to determine how closely related to each other they are.

Parts (c) and (d) refer to the table below showing the differences in amino acids in the cytochrome C protein sequence between humans and other species of animals.

	Species compared with humans
	Number of differences in amino acid sequence compared with human cytochrome C

	Chimpanzee
	0

	Gorilla
	0

	Rhesus monkey
	1

	Cow
	10

	Fruit fly
	24




(c) State the number of differences in amino acid sequence for cytochrome C between a rhesus monkey and a cow.	(1 mark)

	


(d) [bookmark: _Hlk5624160]Describe the significance of the number of differences between humans, chimpanzees and gorillas in terms of evolution of the species.	(2 marks)
	
	
	
	






	Question 37
	(10 marks)



[bookmark: _Hlk5624187]The Dunkers are an isolated population living in Pennsylvania in the USA, who originally came from Hesse in Germany. The differences in allele frequencies for several characteristics is quite remarkable between them and the original population.

(a) Name and describe the phenomena that resulted in these changes in the Dunkers gene pool compared with the population in Hesse. 	(3 marks)
	
	
	
	
	
	


(b) Explain how the allele frequencies in the traits studied in the Dunker population differ so much from the original population and the surrounding American population, despite the environment being very similar.	(3 marks)
	
	
	
	
	
	

(c) Describe how natural selection results in changes to allele frequency in a gene pool. 	(4 marks)
	
	
	
	
	
	
	
	



	Question 38
	(6 marks)



[bookmark: _Hlk5624211]The Australopithecines lived approximately 3 – 4 million years ago. Homo erectus evolved much later, living approximately 1.8 million years ago. The skulls of both species are shown below.

	SKULL A
	SKULL B

	
	




(a) Identify which skull is Homo erectus. 	(1 mark)
	


(b) [bookmark: _Hlk5624216]Describe three structural differences between the skulls shown above.	(3 marks)
	
	
	
	
	
	


(c) Describe the likely position of the foramen magnum in skull B, and explain how this would enable bipedal locomotion.	(2 marks)
	
	
	
	




End of Section Two

	
Section Three: Extended answer
	
20% (40 Marks)



This section contains four questions. You must answer two questions, one from Part 1 and one from Part 2. Write your answers on the pages following Question 42.

Supplementary pages for planning/continuing your answers to questions are provided at the end
of this Question/Answer booklet. If you use these pages to continue an answer, indicate at the
original answer where the answer is continued, i.e. give the page number.

Suggested working time: 50 minutes.
_____________________________________________________________________________

Part 1

Answer one question from either Question 39 or 40.

Indicate the question you will answer by ticking the box next to the question. Write your
answer on the pages that follow Question 42. _____________________________________________________________________________


Question 39	(20 marks)


Cells require oxygen and glucose as fuel for cellular respiration. Glucose is obtained in the food eaten and digested, and then processed by the liver.

(a) [bookmark: _Hlk5624358]Describe the processes that occur in the liver once glucose has been transported to it from the small intestine via the hepatic portal vein.	(3 marks)

[bookmark: _Hlk5624375]
(b) [bookmark: _Hlk5624382][bookmark: _Hlk5624366]Use a steady state control model to explain how blood glucose homeostasis is maintained following a three course meal. 	(7 marks)


Diabetes mellitus is a disease that causes a disruption to blood glucose homeostasis that can sometimes cause death. There are two types of diabetes mellitus, with Type 2 being extremely common in many Western societies.

(c) Compare and contrast the two types of diabetes, describing the cause, symptoms and treatments of each.	(10 marks)





Question 40	(20 marks)


In 1848 a man called Phineas Gage was severely injured when a metal rod was forced through his skull when he was working with explosives. It entered through the side of his face and passed through his left eye. It exited through the top of his cranium. He lived despite his horrendous wound, with only changes in his personality and behaviour resulting from it. 

(a) Explain why, despite the damage to his brain, Phineas’ vital functions such as breathing and digestion were unaffected.	(5 marks)


Phineas and his workmates would have experienced a reaction to fear following this extraordinary incident.

(b) State the specific subdivision of the nervous system that would cause such a reaction, and describe the nervous and hormonal changes that would be taking place, and their consequences on the body.	(7 marks)


The reactions to the stimulation of the nervous system are carried as electrochemical impulses along both myelinated and unmyelinated neurons.

(c) Describe how a nerve impulse passes along an unmyelinated nerve fibre.	(8 marks)




Part 2

Choose either Question 41 or 42.

Indicate the question you will answer by ticking the box next to the question. Write your
answers on the pages that follow Question 42.
_____________________________________________________________________________


Question 41	 (20 marks)

[bookmark: _Hlk5624411]The process of speciation has resulted in the evolution of humans from a primate ancestor over the last 5 million years. New species continued to evolve until modern Homo sapiens appeared approximately 40 000 years ago.

(a) [bookmark: _Hlk5624416]Describe the conditions required for speciation to occur, outlining the process that would have led to the evolution of Homo sapiens.	(10 marks)


Scientists classify humans as primates as they share common features and demonstrate a close relationship based on DNA analysis. The principle difference between Homo sapiens and their closest relatives, the apes, is structural. Homo sapiens ancestors adapted to life on the ground and developed bipedal locomotion.

(b) [bookmark: _Hlk5624453][bookmark: _Hlk5624423]Describe the features of the skeleton of humans, from the pelvis to the foot, that enable bipedal locomotion. Explain how these features assist with the ability to walk bipedally with a striding gait.	(10 marks)
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Part 2 (continued)


Question 42	(20 marks)



The photo above shows the Laetoli footprints, discovered by Mary Leakey in Tanzania. They were made in volcanic ash over 3.5 million years ago by the ancestors of Homo sapiens providing evidence for bipedal locomotion. 

(a) Name the specific method of dating that would have been used to determine the age of these fossils, and describe how the process works.	(5 marks)


(b) Describe the advantages of bipedal locomotion and erect stance to the ancestors of Homo sapiens.	(5 marks)


Sickle cell anaemia is caused by a mutation in the gene associated with the production of red blood cells, causing the shape of the red blood cells to become distorted. The disease occurs mainly in people with African ancestory, with up to 40% of some populations in Africa carrying the allele for sickle cell aneamia. People who inherit both genes develop the disease, which can be fatal. There is a relationship between the incidence of the disease, malaria, in Africa and the incidence of sickle cell disease.

(c) Explain the relationship between the geographical incidence of malaria and sickle cell anaemia in terms of natural selection.	(6 marks)


Tay-Sachs disease, another genetic disease that often causes death at an early age, has a very high incidence in certain populations in the world.


(d) Name one population that has a high incidence of Tay-Sachs disease and explain why it continues to be inherited by these people.	(4 marks)
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